Indomethacin-induced gastric antral ulcers in hamsters.
Antral ulcers account for about half of gastric ulcers in humans. An animal model was developed to produce such ulcers. Indomethacin given subcutaneously to normally fed hamsters produced antral ulcers within 1-5 h, dose dependently. These ulcers penetrated the muscularis mucosae. With repeated administration of indomethacin and longer duration of treatment, the lesions became more severe and most animals died with perforated antral ulcers after 2-5 days. Like indomethacin, aspirin given orally also produced antral ulcers in hamsters. Indomethacin reduced the formation of prostaglandin E2, prostaglandin F2 alpha, and 6-keto prostaglandin F1 alpha by the antral mucosa, and increased gastric acid output more than twofold. The ulcers were prevented by various antisecretory agents (cimetidine, methscopolamine bromide, and omeprazole), and the antiulcer dose of each of these agents corresponded to the antisecretory dose. By contrast, several prostaglandins prevented the ulcers at very low, nonantisecretory doses. 16,16-Dimethyl prostaglandin E2 prevented the ulcers at a dose nearly 3000 times lower than the gastric antisecretory ED50. The mechanism by which prostaglandins prevent formation of these ulcers is unknown, but the effect is consistent with cytoprotection, i.e., protection of the gastric mucosa by nonantisecretory doses. Indomethacin-induced antral ulcers appear to depend on two factors: a depletion of prostaglandin content of the antrum and gastric hyperacidity.